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(54) Tide: METHOD OF EXAMINING COLON CANCER AND COLON ADENOMA 

(54) ^mm».if:Kmmmo»^y3Sk 



= (57) Abstract: It is intended to provide an examination method useful in diagnosing colon cancer and colon adenoma whereby a 
patient suffering from colon cancer and a patient with a high risk of colon cancer can be detected at a high ratio, and an examination 
reagent therefor. A remarkable difference in the distribution of sug^ chain sulfating enzyme GlcNAc-6-sulfotransferase isozymes 
is found out between a noncancerous colon tissue and a colon cancer tissue/a colon adenoma tissue. Then, it is clarified that colon 
cancer and colon adenoma can be specifically detected by detecting GlcNAc-6-sulfated sugar chains in a definite range from tissues 

fs| or fecal samples of patients by applying the above difference. By using MECA-79 antibody (Pharmingen CZatalog No. 0996 ID, 

QO Becton Dickinson) reacting with GlcNAc-6-sufated sugar chains specifically formed by enzymes occurring in colon cancer and 

9^ colon adenoma, colon caner and colon adenoma can be examined. 

1-H 

^ »aJ:S*6-r*MECA-79tti* (:7r-S>i;x>ttai*^p^»^0996iD. K/? v>«:) *fflt^ 
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Sfi<?>®^"^--*— ^UTW:«i(l&i«<4Sa(carcino-embryonic antigen, CEA). 
CA19-9. STX/£if «5fo«??&ifS!jm©*iJS'^^® ^si^'-tLT^V ^fei^•CV 

[0003] m-M^mt\.xiz^^:^ii(^t&^t\:L^i,i^h. >^^:kmm\t. j^m^x^m^ 

#^#fF5:iiti)« S^;*^^iS3|ims. W^:*cS&iiiai^{c*5i ^TGlcNAc-6-fii(£^S^ 
(##ff :S:Sit2) , -life*-. ??^«:*:i!i®r-ryf'-< A©t>to-cfe5GicNAc6ST-i(* 
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tin.m.mt^t>i^X^mxh?>o GlcNAc6ST-l'^[-GlcNAc6STt>6-gE^^b 
L*»L. GlcNAc6ST-12fct«-GlcNAc6ST<D^®#|it4(±HEC-GlcNAc6STJ:Dtj|fe 

i^:zkiimm\^x\^i(0^nxm, 4)e ::<o:t*. gicnac6st-i-^i-gicNAc6ST 
"efe*•J^^$i^T^HEC-GlcNAc6ST^^t)&S'a•fig■ctS6^iilie^>^l::»0*s#6£i-5 

HEc-GicNAc6STs^^€:, cHommiy^j>^^-(09m(omm\zm.&^mA-ri t 

^ JMia^®fc:i<©^^*>:(MECA-79);iSSI«r5*W^*SWmrSii:*5#W$*^TV>5 ( 
##l^:SCm7)o U;6^U th(OS3NBJia{-*3VNT^(DMECA-79ifc#:d5^||it-§^®*S 

[0007] ^l^WXi^l rlzawa, M. et aJ.. Cancer Res., 60; 1410-J416, 2000 

^¥!^f^^xm.2:$^22m^:^^^mm-^-:^'-m'^^mm'fmm. pp. 42-43. 2002 

##llFS:iSfc3:Seko. A. et al., Glycobiology. 10: 919-929, 2000 
^#fFJCiSt4:Seko, A. et al.. Glycobiology. 12: 379-388. 2002 
##WXiS/^5:Streeter, P.R. et al., J. CeU Biol. 107: 1853-1862, 1988 
#^#fP:fi:it6:Bruehl. R.E. et al., J. Biol. Chem. 275: 32642-32648, 2000 
0'^Vf:SCW:Yeh. J.C. et al.. CeU 105; 957-969. 2001 



wo 2005/019827 



3 



PCT/JP2004/009805 



Wiyt^A (Arbitrary Unit) Sr^-To 

[02]HEC-GlcNAc6STit^^, GlcNAc6ST-13tfe^, l-GlcNAc6ST3ie^SrmAL 
fzMmi^-^^ ^T. ^^-f h>«M/— «fe{<li;5MECA-r9^^i:®S*£<4*i5^i-|g*e 
ilS!4lii(;ii»i9!a^£0NBiig1@||»), «|#»^3^3^(Arbitraiy Unit)$:^1-„ 

^•rmx^^. a-cJc:fcv>Tx c&\'immst. m-i0m:kmmM^^-rc d\r.io\>^x, 

[ia6]MECA-79gi<i(£ (7r— ^>-:^3i>tb&^f a^#-f 09961D) <O;?;^J'n:/^^f0t? 
[ia7]MECA-79^<!(c (7T~?:^t^3:>|b&^ro^#-^9961D) <D:i}-?Uif^^i-mX 

[0009] :^^mii. M^v±mmM^&v^i^moi&ms.(Dm^^mm^tkm'r^::-tiii 
[0010] ^mmm^itmt<^i^^s immmimmG\cmc-6-sm&mm^<D7'^:/ 
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V^mG\cmcr6-mmi\MmtK!!i:>i-^^i!^tl.X. AG223 (Biochem. (Tokyo). 
124: 670-678, 1998). G152, G72, AG97. AG107. AG273. G2706, G27011, G27039 
(i^-b, J. Biol. Chem., 273: 11225-11233, m8)^0'm^^(btlX\^^o —iS. Vl^ 
^■?^0^6■ffi^6^I*"5>':^^y•fe7'^'-^r^t1--5^^^LT^f^flE*i^T^^5MECA-79 

ilk^:^^XhoX. m^mK GlcNAc-6-Bi£®?S^»ifeHEC-GlcNAc6STaie^ 
i&rlSm't-SjNaflaiil^SHfeU, GIcNAceST-lXttl-GlcNAceSTJS'S^^trlimt'-SiiiSa 

C</5^Jgti,GlcNAc-6-i5l£^S^#^^HEC-GlcNAc6STit^^^^AL7t|fflj!a 
(C#^tL. GlcNAc6ST-l ttI-GlcNAc6STii'e-7-«r*ALfcJNBJ}a \Z\t^\Ji.\ 

[0012] ;i©TO«TlB~«9:^ 

Rl-GaJ d l-3/4(SOj-6)ClcNAc/8 J-R2 

Gal 3 3 ;5f7i5'h-;<'S:^L. GlcNAc j3 it ^ N-T-trf^yi^^/W=ii^5>'5r^L. Gal 0 I 
-3/4tt, Gal 3 ©liitGlcNAc^ ©3&S.tl'/Xtt4^fl:i:3iSj^-&-rSwtiS:;5^b, (SO^ 
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-6)ttGlcNAc ^ (Dmir.mS^i!fiHMLX\/^^t%:B\., R2{i-3GalNAc a » -3Gal 
e X«-2Mana Sr^U GlcNAc^ O^mKm-^iTio ) "e^$tl5«N^&*--r5o 
Z<Dllfii^tLX. MECA-79^flc("7T-5>'5;?3;>^t*^t3^#-§-09961D, mQRXJ^ 

t7imt.L\^\ :L(Dyu--:ftvxit. mhigcmi^s T'crr-rvc. zftiT-oA, -fxi 

^<4III^5c3g (1261) . m% <<-^f\'ir^^yir'-^, T/l^diV7:t^77^-'^) 

[0014] t.1t. :^?&mit. ClcHAc-G-mSt&f^m^HEC-GlcNAc&ST^^^^^^'r^ 
jfiBiia{C#^SUGlcNAc6ST-13iLl±I-GlcNAc6STxte^Sf*ai-5iiWlia{J:f:i#«Eb 

MECA-79^^^iS^<o )-^fc^o 

^m^it. GlcNAc-6-a^S$53^^^HEC-GlcNAc6ST5te^-^^Abfc 
jii|Biiat;:#*Eb,GlcNAc6ST-lXltI-GlcNAc6STJtfeiF^^ALfc^ij!a{J:|*#^il>^ 

[0015] :k^mx\'ii^fm^^<omm. «:«c5gUli«ffi+{c#^L 

Rl-GaI/3 l-3/4(SO -6)GlcNAc5 1-R2 
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[0016] GlcNAc6ST-l'«5>I-GlcNAc6S'rt?&^9-a'«K$n-f X HEC-GlcNAcBST^fitdS-^^t? 

Rl-Gai^ l-3/4(SO^-6)GlcNAci3 1-R2 
[0017] iZ\tC\cmc'Q~mWt^mmtm<W'r*h^Gl6t^Ac /? «l A- 

<??GlcNAc ^ l-R2^cg^^^■S^fe5i^-rsig;^^Sr^#o^i:^S!j^J5lbTV^:5(^/^f^:5C^^R4 
. 7^)o ^tb{i:>k*U-CGlcNAc6ST-l&tPl-GlcNAc6ST«. WT^<OT(2U^i:W^^ 

HEC-GlcNAc6ST5i5a^^^^f'5;^.ClcNAc6ST-l&tW-GlcNAc6ST*S*>* 
•?«KBftSSr<E^-e#^CV R2;di-3GalNAc o ^fe2>#^(1i(SB!fe{fc^»1#iS«S0^' 
-6GlcNAc j3 l-3GalNAc « -3Gal 3 •CS>S#&(fiK®!^t^<^«3SfiSO;- 

6GlcNAc 3 l-3Gal 3 t^J:^)t. -2Man a -e*>6#-B-(a®E'ffc^<^>filiitiSOj- 
6GlcNAc3 l-2Manai:^i-5)-efc«Clt:SSii^lJB^UTV>5(j. Biol. Chem.. 277: 
3979-3984. 2002S.tPGlycobiology, 12: 379-388, 2002), ;$:^ig<^^Sfet::*5V>-C 

[0018] {Naiai^-^GIcNAc-6-«i£^<b»l^tt> !^>j5«g<^lcNActCfi{EifeSS:ftSDUT±IE 
©i5{C6-«(lt^'fbGlcNAc(fi|]*>. SO ■-6GlcNAc)Sr'g-^-f 5o b^»L^ «S^5feS!Sl516- 

a^-fbClcNAcdS^afemJ^fc^ii«flai*^-e»*flfero»SS«^t-J:oT$b{c;i*r{c«t«S 
(Ri)dS#in$tv^(^T%S)ii^6<)(--^fi!c^nSwa&*>^jM^^ii^«N^<^«a®ii*^^ 
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Gal U l-3-efc5(Gal l-3/4t^iEl-5)o ^&IC^{-*P;tT. NeuAc a 2-3/6, SO^ 
-3/6, Fuca l-2/3/43dS#»P'f5r!;dS— «!:W^-^3I?^^^TV^5o ^KDRlSP^tt 

T#AP$ix6t><?5-Cib5o ::Ofc*!)Rl|f(J5J'«HEC-GlcNAc6ST, GIcNAc6ST-l-^ 

[0019] ;icoJ;5^j;^^£:*-f-5^11ti, :>:M«#*^?>*^tfoSV>}*^1.^^'e#e5ttfc 
Enzymology, 312: 160-179. 2000; Methods in Molecular Biology. 199: 203-218, 

2002/j:if)Srffi V >r#5:ii:is 

[0020] :^m'^^m-^MGicm(^-mst^mMi't:f^sski&<D^^£hT±mmom±mi& 

[0021] s thS5fca>:^cj^iffis»Biatti:3E^:'cJii±^*piBa**i;:ov^rRT-PCRifeSr^v> 

-CGlcNAc-6-agj^'ft:K53!lT-Cyf*>fA<Dite^«mSrLb'<;fc. 

RT-PCR^^{C;fcV^T, HEC-GlcNAc6STjte^(Genebank AF131235)36^<??<* 
tfcJ|BcOPCR:/9>r-^— fcUTupper slrand{BI{iga^J#-^l, lower strand{|lJfigE^J# 
#2<^-g-^2r-y=^'p?^V;^^KS:^ V ^(Tm=59'C), GlcNAc6ST-lji^^(Genebank 
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AB011451)|SatfettlMO:/9W'^— tLTupper strandffigH:ia3?fl#-^3, lower strand 
«!l{iia3H|#-©-4©'g-fitty=i'5«^'l'':i*-5^Ki^ffl V >(Tin=62'C). I-ClcNAceSTift^^ 
(Genebank AF176838)56^I±lffi<Z)PCR>^7>f-^— fcUT. upper strand«!jliga^J# 
^5. lower sU-and{»!(*Ba?U##6(;D^^y=f5<^'V:*^K2r^V>fc(Tm=60'CX 

^(Di^^^miB.fi^^ir„ HEC-GlcNAc6STjtte^^Sr!S<5l5gUs GlcNAceST-lS. 
m-GlcNAc6STate^^l5tA>t*l6mU^V ^i^ilai:Lr. COLO20mm^mm.6^^£ 
:^mi&^<^'-yi:^i-mS^'r^h^^til)m^^l.ti^ *fc. HEC-GlcNAc6ST5te^Sr 
{5i;>^^5SIK-1^TvGlcNAc6ST-l&W-GIcNAc6STiite^Sr*itt-5SS.-r5j»aiai: 
Lr.SW480jiijja^hy3;:^^'f=->'A*fliaLfcTSA-SW480jMJia*SjaiM69/^^ 

[0022] jSfetc:. #ilc«D^6-«itilftliF«^#:|J:ov^r^»-S©#ffl]S&<b<z>S*&i±*^ 

coLO20iJlBlSi:J:<K*£:u. TSA-sw480iisBfl&i:SJf&Ucv>Jii:<*:S:«l^L 

> 41C, 30 min. ~^^i^itZymed Laboratories|fc<^!^f-^r^75'NgM^^*c, 4*0, 30 
minJ-e^^UfctD-^fCFACScan (Becton Dickinson^fc) {J:X:7o>-f-^Mby— 

^0996iD, '<^hv-7'^5'*vy>'ifciE^) iscoL02oijNaaai:<t<SJiS:u 

5^i:)5Si<^tJP^Ufco iLHj^LTs MmtLXm\^^tcC72jnt>^ CJ. Biol. Chem. 
273:11225-11233, 1998) itCOLO20lMtTS^-SWA60'mf^<Opi:^<DU!kt^M 

[0023] 2|s:||Jg«fi|-Cf±HEC-GlcNAc6STite^. GlcNAc6ST-lit<K^, l-GlcNAc6ST3te 
HEC-GlcNAc6ST<^>ite^=-SA>Wliia<^f'^^l-ttite^(GenebankAF131235)^ 
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{:ittjte^(Genebank ABOl USD^pIRESlhygro^^J'^- l3:#Xbtet>©Sr^V 
I-GlcNAc6ST«©3tfe^g>A3f»Ba©f^^Ul«:5fte^(GenebankAF176838)«: 
pCDNA3.1-~^^^ra'--^::g^XLfc^<^)*^V^^S:o7^— «^^W^Mhy--^feH:^ife^f^Jlt{^C 

i^^^m2\Z^ir<, MECA-79^^it:tiHEC-GlcNAc6STjt'^^2^Arii|aSa<b^S*-C§^ 

[0024] MECA-7mt^^m^^ximmm^i^ttk^'r*^^M<D:Km&mmzwii^ 

0%). SSijaj!iife(Ca)ie:3i^tt3io«aj(32%>t;iHJt-*sabnfco il^tJi^&^skcjajCt^cfcje 

[0026] mmi^tssa^^M^m^i^^-t^ 

ISl4b{i. I^CMa^-^ AGl07^^^S^^V^r^a^)fct><^*^1-<. AG107^(*:tiai^ 

JMJ3:^v^#^©GlcNAc-6-«Sg|'ffc!liim<^5>^iffi*«^mi-5MECA-79<DJ:5''j;^ 
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^hmO.ls^mi^m^'^yyT^ilO mM PBS, 1% BSA, pH 7,5)lnil4'lC:9'il^. 4X:. 

8ooog. i5M^'L-'^m^n^\ #^tvfc±?*40*i uciR|/^5/:7r-i20M L^ra^i^v 

T'/l'^LfCo ::ix^PVDF^ (IramobUonx ^V^T. Lot K2JN2659B)(r®?[::/i3yhU 
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{C#^L. GlcNAc6ST-lXH:I-GlcNAc6STat^^S:g| AUfc*|8Jiafc«#eEUtV 

[3] ^IB^J^*STia-|J{5:^ 

Rl-Gal $ l-3/4(SO -6)ClcNAc 0 1-R2 

3 

Gal /3 1* 3 x^fr^L. GlcNAc ^ ^ lM-T-fe^/W:J^/I-=ii?-^>2r^b, Gal /3 1 

-3/4(i. Gal 0 <omi:G\cmc$<Dm&xj^/xnmkA^i^^-ri^t'k^u (so 

3 

-6)}iGlcNAc 0 <^6tfc|C«KifeS:&5#jDU-a>S;ifcS::^L, R2f±-3GalNAc a . -SGal 
3 Xtt-2Man o Sr^U GlcNAc j3 (OKfelCj^-g-i-S, ) -C^^tl^tm^^mm 

[4] afrfa^flcdSMECA-79^«c(77-5>'i^^>tbb^'ci:/^#09961D) -Cfc^ft^^l 

[7] GlcNAc-6-fiS®6S|Bj(^^lKHEC-GlcNAc6STjt^^«r*^r<5«lllia{-#^Ux 

GlcNAc6ST-lXf±I-GlcNAc6STit^^=■$r^^i-$iSi|eJa^rtt#iiL/j^V^^»X^4^^^ 

{rL;i-#&Ujjv mmmir^mBtiii^^mc!R.mir^^m{^U meca-79^#: 

C83 GlcNAc-6-<5f£^^4E##^HEC-GlcNAc6STj&i&^^^AUci»a5a{-l^&U. 
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GlcNAc6ST~lXfil-GlcNAc6ST^afi^S:^^ALyti^B^!a{Ctt^F^L/£V^a»J:t±#fi 
Rl-Gal)3 l-3/4(SO -6)GlcNAcj3 1-R2 

3 

Gal /S fi /3 ;«f^:^h-;?^«:^L. GlcNAc N-r-fef'/^://^=1^^^'*'^L, Gal j8 1 
-3/4}t. Gali3 (01{£iGlcNAcj3 ©3ife&tJ?/X«:4(iS:i:*Sii^'&i- SrfcSr^b. (SO^ 
-6)}iGlcNAc B (D^{Z.mSk&i^HMLX\^ ^^:Lt^U R2«:-3GaINAc a ^ -3GaI 
& Xit-ZMm a Sr^L, GlcNAc B <0miCi©^-rS, ) ■^m^Mmm%:m'ti>^ 
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[2004^11^40 (04. 11. 04) Hl^^f^^SS : tiiM^*!]a>!f*(»IEffl7-10l4 
miE^itit:: ; m<Dm^Cl>mmii^MtSiLo (2M) 1 

5 feo"C^ t^l^i^-d^^ GlcNAc-e-iJS^Sfe^^^ HEC-GlcNAc6ST St^^SrJi?^ 

i"5^J5St;:#^Eb. GicNAcesT-i XJ* i-gicnac6st iS-fi^^^ia-rs^ii^i^ 

2 . Wl^tnMi)'^. GlcNAc-6-^@gate##^ HEC-GlcNAc6ST al^-^^^A 
10 bfc»iC:#^L, GlcNAc6ST-l X}i I-GlcNAc6ST it^^^^AbfcMiC 

3. StUB^^STIB-^fi^ 

Rl-GaljS 1-3/4 (SO3-6) GlcNAc /3 1-R2 

15 V\ Gal^it&:M9^ h^::^^mi^. GIcNAc/S fi/JN-T-fe^/l^^/Wr^i^^ 
^b. Gal i3 1-3/4 fi, Gal/3(D l-liit GlcNAciS 3 -fi^T>VXfi 4 

-^-t-^:i<i:t:;^U (SO3-6) « GicNAciS £D 6 'f4^^:^Ji^^S;0Sf^A^UTV^5C t ^ 
^ b» R2 ^i— 3GalNAc a , —3Gal j3 2Mana GlcNAc 3 <^ 1 -ffel^ 

20 4. t&IBfet<z|cdS — 099^^ 

5. m.^m<^mm. m^m\^<i-imuxn:^nib<Di^mmi^Mi-^. meca-79 

7. (MIE^) GlcNAc-6-fiiK^5fe^^^ HEC-GlcNAc6ST jg^^^^m-r 
GlcNAc6ST-l Xii I-GlcNAc6ST 3t^Sr^P.i~S*l8JiSl21J* 
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8. (^nE^) GlcNAc-6-ijEMSte^i#^ HEC-GlcNAc6ST it-lK^^Sr^Ab 
fclffliat-^^b, G1CNAC6ST-1 X{4 I-GlcNAc6ST ite^^^AUfc^flStCfi 

i^iiS-U MECA-79 ^frSr-^tfo )S:^4>i:f 5;ld&3fi^5LU«:*:mJlft«©M^ 

10 Rl-Gal/S 1-3/4 (SO3-6) GlcNAc /3 1-R2 

\\ Gali3«j8:^9^ JX^^U GlcNAci8«)3N-r•fe^/^^//^:3i^5 i^S: 
*U Gali3l-3/4 fi^ Gal/3CD l^fet GlcNAc J3 O 3 ^TJ^/Xt^i 4 {4t d^^^ 

-a-r S ;i ^ S:^ ( SO3-6 ) it GlcNAc ^ o 6 &(c?iiSafeS;55#;fjp V ^ 5 ;i ^ 

15 R2 fi— 3GalNAca> — 3Gal /3 Xf* — 2ManQs GlcNAc J3 1 -^511^^ 

sis-^-r-s » ) -e* ^ tu^ i»m^^-r^ ^ ^ #M6?] t-^^&i- ^ ( <a Us mega- 
1 0. miEm MECA-i9i7ii¥t:±m^ t-t?>izmmRxj^izmmm(D^^o 
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BD PhaiMlngen Technical Data Sheet 

Page i of 2 

PURIFIED RAT ANTI-MOUSE PNAd CARBOHYDRATE EPITOPE (CD62L 
Ugand) MONOCLONAL ANTIBQDY 

PRODUCT INFORMATION 

Catalog Numben 553683 (Was: 00961D), 0.5 mg 

^^Bscrtptton: PufifiK! antS-mouse PNAd Cafbohydrate fiplCope {CD82L Uoand) 

Clone: MECA-79 

Immunogen: Coliagenase-dLspcrscd BALB/c lymph node atroma • 

iaotypt' Rat CWlstar) IgM. k 

Contents: Purillod ImmuiiOfilabulin In 10 mM phosphate bufler. pH 7.2 

with 500 mM NaCl and 0.0S% (w/v) sodium azide. 

SPECIFICITY 

The MECA-79 antibody reacts with sulfiate-dependent carbohydrate epitopes of peripheral lymph node addrcssin 
(PNAd)/ The MECA-TQ-reartlve antigen ia closely associated with the carbohydrate llgands For L-selectm (e.g.. CD34. 
GlyCAM-1, MAdCAM-1), which are expressed on h^h endothelial venules (HEV) In lymphoid tissues and at sites of 
chronic Inflammation. Cross-reacUvlty with human?-^ ovlne7 bovlnej primate? and porcine^ tissues has been 
observed. MECA-79 antibody inhibits L-selectln- dependent lymphocyte and platelet homing to lymph nodes to v/w^"* 
aixl in W£n» adhesion to lymphoid tbsue HEV^-^ end fanmoblUzcd PNAdM^'^ 

PREPARATION AJMD STORAGE 

The antibody was purified from tissue culture supernatant by affinity chromatcMrmhy. The antibody aohitlon should be 
stofBd undiluted at 4^. —^-r ^ 



USAGE 

This antibody has been tested by Immunohlstochemlcal staining CHC) of citrate -pretreated formalln-flxed parafTin- 
embedded sections (5 ■ 20 Mg/ml) to assure spedflcHy and reacUvlty. Other reported appUcaUons Include IHC of acetone- 
flxcd froxen scctlons.i.^s immunopreclpitaUon^ a western blot analysls.»<» and in vitro and in vivo adhesion 
blocking. < A 10 Sinoe applications vaiy. each Investigator nmst determine dUutiom appropriate for Indivldyel use. 

Ceution: Sodium azlde Is a reversible Inhibitor oT oxidaUve tnelabollsm; therefore, anllbody Dreparatfonsoonlainlna Ihls oreieivttlvB 
agent niusL not be used in ceU cultures nor tnleaed Into animals. Sodium azlde may be recm>ved by waslilns siaSned cSsor olat^ 
bound antibody or dtalyzinfl soluble anllbody In sodium azlde-fcve bulTer. Since a4itoxin may alSo affoct & rm2ks?AmUuiBl 
studies, we recommend the NA/LE~ CNo Azlbe/Low Endotodh) anlifaody format for in vfnoand (n rt»u» wnwonai 
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